Aims/hypothesis. The aim of this study was to investigate the influence of peripheral polyneuropathy (PNP) on skin microcirculation and foot swelling rate in the feet of patients with Type II (non-insulin-dependent) diabetes mellitus. Methods. 38 Type II diabetic patients, 24 with PNP (PNP+), 14 without PNP (PNP-), and 16 healthy control subjects were studied, first supine and subsequently sitting with the foot dependent for 50 mn.
Neuropathic foot ulcers are a serious complication of diabetes mellitus, resulting in high morbidity and mortality [1] . These poorly healing ulcers are frequently the consequence of a complex interplay of several factors, such as impaired protective sensation, biomechanical abnormalities and external trauma [1] . In contrast to (neuro)ischaemic ulcers, macroangiopathy does not play a part in these neuropathic ulcers and perfusion in the large arteries of the foot is not impaired [1] . However, the precise role of diabetic microangiopathy in these poorly healing ulcers has not been determined.
Several abnormalities have been observed in cutaneous microcirculation of diabetic patients, with differ-ent abnormalities being reported in Type I (insulin-dependent) and Type II (non-insulin-dependent) diabetic patients. Thermoregulatory blood flow is increased in the skin of Type I diabetic patients early in the course of the disease [2] . As shown by another study [3] skin capillary pressure is also increased, in particular in patients with poor metabolic control or (incipient) nephropathy. In Type I diabetic patients with polyneuropathy total limb blood flow and thermoregulatory skin blood flow is further increased, due to loss of sympathetic constrictor tone [4] . Capillary skin blood flow also seems to be increased in these patients [4, 5] , although conflicting results have been reported [6] . Ulnar blockade results in a rise of both shunt and capillary blood flow, suggesting that sympathetic denervation results in a parallel increase in both shunt (i.e. thermoregulatory) and nutritive (i.e. capillary) blood flow [7] . In contrast to Type I diabetes, Type II diabetes is probably not associated with increased cutaneous blood flow or elevated capillary pressure [8] , unless hypertension co-exists, as hypertension is associated with increased capillary pressure [9] . In patients with Type II diabetes the most marked abnormality is a profound reduction in the maximal hyperaemic blood flow due to an impaired vasodilatory capacity of the skin microvasculature [10] . The majority of neuropathic foot ulcers develop in patients with Type II diabetes [1] . However, the effect of polyneuropathy on the cutaneous microcirculation of the foot in Type II diabetic patients is still not clear. In most studies of neuropathic patients the subjects had either Type I diabetes [4] or a mixed cohort of Type I and Type II diabetes was investigated [5, 11, 12] . Finally, most studies were carried out on skin microcirculation of the hand. However, these observations cannot be extrapolated to the skin microcirculation of the foot [13] .
During daily life many changes occur in arterial perfusion and venous pressure, due to changes in posture. In healthy subjects pre-capillary arterioles constrict, on changing from the supine to standing position [14] . This veno-arteriolar reflex limits the rise in capillary hydrostatic pressure and helps prevent the development of interstitial edema, which otherwise would increase diffusion distance and could lead to local hypoxia [14] . Clinical studies suggested that edema is a contributory factor in the pathogenesis [15] and clinical outcome [16] of diabetic foot ulcers. Postural vasoconstriction was impaired in several but not all studies of patients with Type I diabetes [2, 4, 14] , and another study [17] observed an increased foot swelling rate in Type I diabetic patients without peripheral polyneuropathy. However, little is known of the extent to which these parameters are abnormal in Type II diabetic patients with and without polyneuropathy. Therefore, we assessed the effect of peripheral neuropathy on cutaneous total and capillary blood flow in patients with Type II diabetes, both supine and during dependency of the legs. Furthermore, we measured foot swelling rate during dependency. The Type II diabetic patients with polyneuropathy were compared with patients without neuropathy and with nondiabetic subject matched for age and sex.
Subjects and methods
Subjects. In the study there were 54 participants, of whom 38 were Type II diabetic patients, 24 with clinical polyneuropathy (PNP+) and 14 without clinical signs of polyneuropathy (PNP-). In addition a control group of 16 non-diabetic subjects were recruited and matched for age and sex. Type II diabetes was defined as onset of diabetes at age 40 years or older, the use of glucose lowering medication for at least 6 months and lack of ketosis at diagnosis. Peripheral polyneuropathy (PNP) was defined as a Valk score [18] greater than 4.0. The Valk score is a scoring system for the presence of polyneuropathy, based on clinical examination. The clinical examination consists of examination of sensory functions (pinprick sense, light touch sense, vibration sense, position sense), tendon reflexes and muscle strength in the lower extremities [18] . This clinical scoring system corresponds well with the results of neurophysiological examination and has acceptable sensitivity and specificity for the diagnosis of polyneuropathy when a cut-off point of more than 4 is used [19] . In the PNP+ patients, nine patients had a history of a foot ulcer, which had healed after conservative treatment. These past ulcers were not located on the areas were measurements were carried out. None of the subjects had clinical signs of peripheral vascular disease (claudication or absent pulses). Furthermore, all patients had a toe-pressure greater than 70 mmHg and a transcutaneous oxygen pressure (TcPO 2 ) above 30 mmHg. No subject had signs of lymph edema or varicose veins, which was confirmed by normal findings of venous Doppler analysis or Light Reflex Rheography (LRR).
The clinical characteristics of all subjects are shown in Tables 1 and 2 . At the time of the investigation 11 patients used anti-hypertensive or anti-angina pectoris medication. In the PNP-group two patients used a beta-blocker and one a diuretic (hydrochloorthiazide). In the PNP+ group eight patients used vaso-active medication: beta-blocker (n=3), ACE-inhibitor (n=3), nitrates (n=2), diuretic (n=2, hydrochloorthiazide, bumetanide) and an α-blocker (n=1). The results obtained in these patients did not differ from those obtained in patients without vasoactive medication. None of the control subjects used any medication. All participants gave their written informed consent and the study was approved by the hospital's medical ethics committee.
Protocol. All experiments started at 8:00 am and were carried out in a quiet, temperature-controlled room [mean temperature (SD) 23.5±0.2°C]. Precautions were taken to minimise external disturbances. Subjects were not allowed to smoke, eat, or drink (except for water) from 10:00 pm the night before the study until the end of the study. They omitted their morning insulin dose or any other medication on the morning of the study. At the beginning and at the end of the study blood glucose was assessed and mean blood glucose was calculated. If a patient suffered from symptomatic hypoglycaemia, had a blood glucose concentration below 3.5 or above 10 mmol/l, the study was postponed. First the subjects were studied in the supine position. After fixing the different probes on the foot of the patient and an acclimatisation period of 20 min in supine position, we started with capillary microscopy measuring capillary density (CD) and capillary blood cell velocity (CBV). Subsequently, laser Doppler fluxmetry (LDF), transcutaneous oxy-gen tension (TcPO 2 ) and skin temperature were measured. The patients then changed from the supine to the sitting posture with minimum disturbance, which resulted in the hanging down of both legs, without support under the feet. On dependency, care was taken to prevent venous obstruction in the knee bend and the patient's back was supported enabling the patient to sit comfortably for 50 min. Subsequently, LDF, TcPO 2 , skin temperature and foot swelling rate (FSR) were measured continuously and all data were stored on a computer for off-line analysis. After 50 min we repeated the capillary microscopy with the subject in the sitting position, measuring both CD and CBV.
In six patients it was technically possible to measure foot intravenous pressure on the dorsum of the foot supine and during dependency. Mean venous pressure increased from 10 mmHg supine to 60 mm Hg sitting.
Methods. The skin microcirculation in the foot was studied using capillary microscopy of the nailfold and LDF on the dorsum of the foot [20] . In short, capillary blood cell velocity (CBV; representing skin nutritive blood flow) was monitored during 2 min in two distal capillaries of the first toe nailfold using epi-POL intravitalmicroscopy, with a 10× objective (numeric aperture: 0.32). These capillary loops are located parallel to the surface of the skin. The patient's foot was placed on the platform of the microscope and the first toe was gently immobilised in a mass of clay. For measurements in the supine position the microscope was rotated 90°. Images were videotaped for off-line analysis. Mean CBV (mm/s) of two (erythrocyteperfused) capillaries was used for calculation, which was evaluated off-line using a computerised, videophotometric, crosscorrelation technique [21] (Capiflow, Stockholm, Sweden). The coefficient of variation of two consecutive CBV measurements was 31% [22] . Skin capillary density (CD) was measured approximately 6 mm proximal to the distal row of capillaries of the first toe. In contrast to the distal capillaries, these capillary loops are located perpendicular to the skin. Capillary density was assessed in three adjacent microscopic images (1.6 mm 2 ) which were video-taped for off-line analysis. During 2 min all continuously and intermittently erythrocyte-perfused capillaries were counted and the mean of these images was used for the number of erythrocyte-perfused capillaries (expressed as number/1.6 mm 2 ). Thermoregulatory (shunt) skin perfusion was assessed using Laser-Doppler fluxmetry (LDF; Periflux PF3, Perimed, Järfälla, Sweden), with probe PF 308, wide band (12 Hz) mode, and time constant 0.2 s. Results are expressed as arbitrary perfusion units (PU), calibrated against an external standard. The probe was placed on the dorsum of the forefoot proximal to toe 2 and 3 and remained in the same position during the study. Transcutaneous oxygen was measured at 44°C at the dorsum of the foot proximal to the first and second toe and the probe remained in the same position during the study. Skin temperature was measured at the dorsum of the same foot using a Hewlett Packard 78214C monitor (HP, Böblingen, Germany). Foot swelling rate (FSR) was assessed using mercury strain gauge plethysmography (EC4, Hokanson, USA) [17] . The strain gauge was placed around the midfoot and fixed with five small tapes to prevent the gauge from rolling when the foot position was changed. Preliminary studies had shown that these tapes did not affect the measurements. After changing from the supine to the sitting position, the volume of the foot, as assessed by the strain gauge, increased in all subjects. After dependency the swelling of the foot can be divided into a rapid venous filling phase, a venous distension phase and the fluid filtration phase. As it was technically impossible to distinguish the first two phases, in the analyses these phases were combined into a "rapid filling phase". Foot swelling rate (expressed as ml·100 ml -1 s) was calculated from the swelling curve in periods of 10 min each, except in the first 10 min period in which the swelling rate was assessed after termination of the "rapid filling phase". Blood glucose concentration was measured by the hexokinase method on the Cobal Bio analyser (Hoffman Laroche, Basel, Switzerland), HbA1c by HPLC (Diamat Bio-Rad Laboratories, Richmond, Calif., USA), Creatinin and blood albumin concentration by a commercial spectophotometric final pointmethod. Microalbuminuria was assessed in fasting morning urine by an immunoturbidimetric method.
Statistical analysis. All data are shown as medians and ranges. Statistical significance was considered as p value of less than 0.05. As the distribution of some microcirculatory variables was not normal, non-parametric tests were used: the KruskalWallis test was used for multiple group comparison, the Mann-Whitney U test for two group comparison and correlations were calculated using Spearman's test. The independent contribution of different variables to CBV supine, and percentage LDF reduction and fluid filtration after 10 min of dependency was assessed by multiple linear regression analysis. Variables with a p value of less than 0.1 in Spearman correlations and Variance Inflation Factor (VIF) below 10 were entered into the multivariate analyses. Statistical analyses were carried out with the SPSS statistical package (SPSS, Chicago, Ill., USA).
Results
Clinical characteristics. There were no differences in sex, age, BMI and blood pressure between the groups (Tables 1, 2 ). In line with the group definition, patients with polyneuropathy had a higher Valk score than patients without polyneuropathy, (p<0.001). As expected HbA1c was higher in diabetic patients than in the control subjects (p<0.001) but no differences were observed between the two diabetic groups (PNPand PNP+). At baseline, half of the patients had mild ankle oedema, defined as the appearance of an impression or "pitting" of the skin above the ankle after local firm compression with one finger but there were no differences between the groups. Foot skin temperature was higher in patients with polyneuropathy in both the supine and dependent position compared to the healthy control subjects (Table 3 , p<0.04).
Supine skin microcirculation. There was no difference in LDF in the supine position between the groups, although the highest supine LDF values were observed in the PNP+ patients (p=0.165). Analysis of the CBV showed that patients with polyneuropathy had a lower supine CBV compared to the patients without polyneuropathy (Table 3 , p<0.03). Capillary density and TcPO 2 values did not differ between the three groups.
Skin microcirculation during sitting. In all groups LDF showed a marked but transient rise within seconds after dependency of the leg. In comparison to the control subjects and PNP-patients, this peak LDF was higher in the PNP+ patients: 21 (17-41) and 25 (21-87) vs 57 (28-92) PU, respectively (p<0.05). Relative to the control subjects, the time-to-LDF peak was shorter in PNP-and PNP+ patients: 13.4 (8.9-19.1) vs 7.0 s (3.6-11.8) and 7.4 (5.4-10.2), respectively (p<0.01). Following the initial peak, LDF dropped in all groups. After 10 min dependency LDF had returned to baseline in the healthy control subjects but was reduced relative to baseline in both PNP-and PNP+ patients. Compared to the control subjects, this percentage LDF reduction after 10 min was higher in the PNP-and PNP+ patients: 3% (-15-17) vs 18% (9-29) and 26% (9-38), respectively (p<0.02). Between PNP-and PNP+ this percentage LDF reduction did not differ. After 50 min dependency no differences in absolute or percentage reduction in LDF were found between the three groups. In comparison with the supine position, CBV was markedly lower in all groups after 50 minutes dependency (Table 3 , p<0.002), but no differences were observed between the three groups. No differences were observed in capillary density (Table 3 ) or TcPO 2 values between the groups after 50 min of dependency.
Swelling parameters. No differences were observed between the three groups in the amount of swelling during the "rapid filling phase". The duration of this rapid filling phase in healthy control subjects, PNP-, and PNP+ patients was: 54 (42-86) s, 40 (25-53) s, and 31 (23-39) s, respectively. In comparison to healthy control subjects, rapid filling was faster in the PNP+ group (p<0.01). In the PNP-group this difference was almost significant (p=0.058). After the rapid filling phase, the volume of the foot increased progressively during dependency in all subjects. Median foot swelling rate during the first 10 min, was in the healthy control subjects, PNP-and PNP+ patients: 0.00268, 0.00194, and 0.00165 ml·100 ml -1 s, respectively. Compared to the control subjects the foot swelling rate was lower in the patients with polyneuropathy (p<0.01; Fig. 1 ). Moreover, the total amount of foot swelling on dependency (cumulative foot swelling=rapid venous filling+fluid filtration) in the first 10 min, was lower in the PNP+ patients in comparison to control subjects and PNP-patients: 1.35 (1.09-1.97) ml·100 ml -1 vs 2.09 (1.73-2.70) ml·100 ml -1 and 2.12 (1.64-2.53) ml·100 ml -1 , respectively (p<0.03). After 50 min of leg dependency, both foot swelling rate ( Fig. 1 ) and cumulative foot swelling did not differ between the groups.
Post-hoc analyses ulcer patients.
To evaluate if more profound abnormalities could be observed in patients with a history of a foot ulcer, these patients were analysed separately. In comparison to PNP+ patients without a history of a foot ulcer, these patients had a higher Valk score, indicating a more severe polyneuropathy: 19 (17-26) vs 11 (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) , (p<0.01). In these patients with a healed ulcer we observed the most profound abnormalities in microcirculatory blood flow and fluid filtration. Although skin temperature was higher in the ulcer patients: 30.9 (29.5-32.5)°C (p<0.01 vs PNP-and control subjects), CBV supine was markedly lower, 171 (98-230) µm/s, compared to PNP-(p<0.01). Furthermore, in comparison to the control subjects, peak LDF immediately after dependency was higher in the ulcer group; 20.8 (17.4-40.8) vs 87.6 (28.1-137.3) s, respectively (p<0.02). In comparison to the PNP-group, the difference was almost significant (p=0.057). The percentage reduction in LDF after 10 min dependency was largest in the ulcer group as compared to healthy control subjects and PNP-38% (26-43), (p<0.02). Also, in these patients with a history of an ulcer the lowest values of fluid filtration during the first 10 min of dependency were observed: 0.00121 (0.001-0.002) ml·100 ml -1 s (p<0.03 vs PNP-and control subjects).
Correlations. Univariate correlation analyses were carried out in the diabetic patients to assess the effect of neuropathy (the Valk score) on microvascular blood flow and fluid filtration. Furthermore, the effect of potential confounding parameters was measured. The Valk score correlated inversely with CBV supine (r=-0.55, p<0.01, Fig. 2 ). Furthermore, both the rapid No correlations were observed between blood pressure, glucose concentration, HbA1c, BMI with CBV or the swelling parameters. In the patients without polyneuropathy we found a strong correlation between skin temperature and CBV (r=0.71, p<0.01).
Multivariate analyses.
Stepwise backward multivariate analysis showed that the severity of PNP (Valk score) contributed to CBV supine and fluid filtration in the first 10 min of dependency: r 2 =0.40 (p<0.05) and r 2 =0.14 (p<0.05), respectively. With respect to the percentage LDF reduction after 10 min of dependency, the analysis showed that log microalbuminuria was the only significant contributing factor (r 2 =0.16, p<0.05). In this analysis the variable Valk score was excluded at the last step of the regression analysis. Sex was not a contributing factor in these (multivariate) analyses.
Discussion
We have found that polyneuropathy in Type II diabetic patients is associated with multiple microvascular abnormalities. In particular, polyneuropathy was associated with impaired skin capillary blood flow in the foot, with an enhanced reduction in skin blood flux (LDF) and impaired foot swelling rate after dependency. Furthermore, the most severe abnormalities were observed in patients with a history of a diabetic foot ulcer. The increased skin temperature in our patients with polyneuropathy is in line with an increase in thermoregulatory shunt blood flow, due to loss of sympathetic vasoconstrictor tone, as shown previously [7, 14] . Thermoregulatory blood flow (laser doppler flux), which was measured on the dorsum of the foot, was not increased in our neuropathic patients, also in accordance to earlier observations [23] . With this technique an increase in blood flow on the volar pulp of the toe can be observed [17] , an area with the most abundant arterio-venous shunts [24] . The effect of polyneuropathy on supine capillary skin blood flow is less well studied. Others [4, 7] observed an increased number of visible capillaries and an increased CBV after ulnar blockade in both healthy subjects and in neuropathic patients with Type I diabetes. In another study [5] of a mixed cohort of Type I and Type II diabetic patients with polyneuropathy, CBV was not altered; however, when the width of the erythrocyte column was taken into account, erythrocyte flux was increased. In contrast, another study [6] found a reduced CBV in Type I diabetic patients with and without polyneuropathy and other microvascular complications compared to healthy control subjects. Although these studies are somewhat conflicting, these data suggest that withdrawal of sympathetic constrictor tone in healthy subjects and patients with Type I diabetes results in a parallel increase in both shunt and capillary blood flow, with additional recruitment of capillaries. In our patients with Type II diabetes and polyneuropathy we observed a different response of the skin microcirculation to chronic denervation. Although thermoregulatory flow was probably increased, there was no recruitment of erythrocyte-perfused capillaries and supine nutritive flow was decreased. Several studies have suggested that both endothelium-dependent and endothelium-independent vasodilatation of the peripheral microcirculation is impaired in subjects at risk for [25] , or very early in the course of Type II diabetes [26] , and when Type II diabetes is complicated by neuropathy [27] . Hence, we hypothesise that polyneuropathy in Type II diabetic patients results in an increase in shunt blood flow, but due to the loss of vasodilator capacity of precapillary resistance vessels there is no parallel rise in capillary blood flow. The increased venous inflow (due to the increased shunt flow), possibly in combination with a reduced venous compliance [28] , would result in a marked rise in post-capillary pressure, which would further limit capillary inflow. The final result is a capillary steal with a relative capillary hypoperfusion of the skin. Furthermore, in neuropathic patients an increased skin temperature was found, which increases metabolic demand which amplifies the significance of the observed reduction in nutritive capillary flow. Probably due to this capillary steal, the strong relation between skin temperature and capillary blood flow, as observed in the patients without polyneuropathy, was lost in the patients with neuropathy.
On changing from the supine to the sitting position pre-capillary vessels constrict to limit the rise in capillary pressure (and subsequent increase in fluid filtration), which would otherwise be the consequence of the marked rise in arterial and venous pressure. Both local (neurogenic and/or myogenic) and systemic mechanisms seem to play a role in this postural vasoconstriction [14] . Indeed, CBV after 50 min of sitting showed a marked reduction in all three groups and polyneuropathy did not seem to affect the vasoconstrictor response at this time-point in our patients. These data are in line with earlier studies on Type I diabetic patients and polyneuropathy [4] . Nevertheless, the percentage reduction in skin perfusion assessed as LDF was higher in our diabetic patients after 10 min of sitting, suggesting that Type II diabetes is associated with an enhanced acute postural vasoconstrictor re-sponses of the skin. Univariate analysis suggested that this acute vasoconstrictor response could be further enhanced in the presence of polyneuropathy.
After changing from supine to the sitting position the patients with polyneuropathy had the lowest foot swelling rate. This attenuated swelling rate could be due to the enhanced acute postural vasoconstriction, as suggested by the LDF values at the same time-point, resulting in a higher reduction in capillary perfusion. Unfortunately, we do not have data on capillary blood flow after 10 min of dependency and therefore we cannot exclude alternative explanations. In contrast to our data, another study [17] with an identical study protocol, found an increased foot swelling rate and elevated toe blood flow in patients with Type I diabetes after 20 min of sitting. Other investigators observed in these patients an increased capillary pressure [3] and an increased capillary filtration rate of water [29] . Each of these abnormalities could contribute to the increased foot swelling rate in Type I diabetes. In patients with Type II diabetes both capillary pressure [8] and filtration [30] do not seem to be altered, although in one study a reduced capillary filtration was observed [31] . Data on the effect of polyneuropathy, however, are lacking. An alternative explanation for the attenuated foot swelling rate could be that the interstitial hydraulic pressure was increased in our patients with neuropathy already at the start of the study. Indeed in one earlier study increased interstitial pressures [32] were observed in patients with neuro-pathy, which could have limited capillary filtration during dependency. Finally, both MRI and autopsy studies have shown that polyneuropathy is associated with marked qualitative and quantitative changes in soft tissues within the diabetic foot [33] . These structural changes could clearly have affected the rate of foot swelling.
Apart from denervation, metabolic control probably affects capillary blood flow in subjects with diabetes, as well. In a cross-sectional study a higher HbA1c value was associated in Type I diabetic patients with a lower capillary blood flow and, in another study, improvement of metabolic control resulted in a rise in CBV [34, 35] . Short-term intravenous insulin infusion resulted in an increase in CBV in hyperglycaemic Type II diabetic patients with polyneuropathy [36] . Although our patient groups were well matched for HbA1c and glucose concentrations at the time of the study, it remains to be evaluated if strict metabolic control would have abolished the effects of polyneuropathy on nutritive blood flow.
The patients with a history of a foot ulcer had the most severe microvascular abnormalities and the lowest fluid filtration after sitting up, as indicated by the post-hoc analyses. It should be stressed that these patients had no active foot ulcer and the microvascular measurements were not carried out in a region of a previous ulcer. As expected these patients had the most severe polyneuropathy and had more frequently (incipient) nephropathy, which was also associated with a decrease in capillary blood flow. Thus, in patients with a history of foot ulceration several diabetic complications cluster which exert negative effects on skin microcirculation. To what extent these abnormalities contribute to the development of foot ulcers or impaired wound healing, is not clear.
A limitation of our study was that some patients had (mild) hypertension or angina pectoris and were using vaso-active medication, which could have affected the measurements. However, when patients using vaso-active medication were excluded in the analyses, the same results were obtained. The effect of hypertension on skin microcirculation is still a matter of debate, but some authors observed a reduction in capillary density and CBV in non-diabetic patients compared with healthy control subjects [37, 38, 39] . However, our groups (in particular the diabetic patients) were well matched for blood pressure and the severity of polyneuropathy was in these patients independently associated with a reduction of CBV. We tried to exclude important obstructive peripheral atherosclerotic disease and the groups were well matched for TcPO 2 and toe-pressure. It is likely that some of these elderly patients did have some degree of (silent) peripheral vascular disease but it is unlikely that this would have affected the measurements. Polyneuropathy is closely associated with other microvascular complications. Although we tried to match the two diabetic patient groups as closely as possible, (incipient) nephropathy was more prevalent in the patients with polyneuropathy. Multivariate analyses, however, indicated that polyneuropathy was independently associated with a reduction in CBV and foot swelling rate.
In conclusion, in contrast to several earlier studies on Type I diabetes, polyneuropathy in Type II diabetes is associated with multiple abnormalities in the (skin) microcirculation of the foot, characterised by reduced capillary blood flow with the foot at heart level and impaired fluid filtration when the foot is lowered. Furthermore, the skin blood flow data suggest an enhanced vasoconstrictor response after lowering of the foot. The most severe abnormalities were observed in patients with a history of foot ulceration, suggesting that such disturbances in the skin microcirculation could contribute to the impaired healing capacity of diabetic foot ulcers. These data also provide further evidence for a difference in microvascular behaviour in Type II diabetic patients compared to those with Type I diabetes.
